Abstract: Thin films of CdTe were prepared in the thickness (500 and 1000 nm) on the glass substrate by vacuum evaporation technique at room temperature then put in different annealing temperatures (300,373,473,573)K for one hour. From the study Structural properties of the thin films by the X -ray diffraction, we found polycrystalline nature and with a preferred orientation along [111] cubic and increasing density when increasing the annealing temperature and found the new peaks at the annealing temperature of (573) K for CdO. The Transmittance spectrum was recorded as a function of wavelength range (500-1100) nm. The energy gap increase when the increase thickness and annealing temperature.
Introduction
II-VI semiconductors compound of considerable interest because of their extensive use in the fabrication of photovoltaic devices cells [1, 2] . Cadmium telluride (CdTe) is one of the most promising polycrystalline materials for thin film solar cells due to its physical properties: It has a direct band gap (approximately 1.5 eV) with a high absorption coefficient (larger than 10 5 cm-1 at wavelengths around 700 nm), so that only thin film layers (a few microns) are needed for the absorption of the most of the solar spectra photons with energy higher than the band gap, and it can be obtained as p-type. Some of the commonly used low cost growth techniques for CdTe thin film production include electrodeposition, spray pyrolysis and close-spaced sublimation [3] .CdTe is a strong competitor to solar cells and low cost because it has a direct energy gap, Up to 1.53 eV at RT, and Absorption coefficient (α< 10 4 cm -1 ) at The visible spectrum, CdTe thin films can be deposited with more than one technique, including vacuum evaporation, hot-luminous fumigation, molecular deposition, electrolysis [4] .
Experimental Work
In this research, we have arranged a thin layer of cadmium spectra on glass bases at R.T., and studied the effect of annealing temperature and change of thicknees on structural and optical properties by finding absorption coefficients and optical constants, such as energy gap and refractive index. 
Where λ is X-ray wavelength, β is the full width at half maximum intensity (full width at half maximum intensity (FWHM)) and θ is the diffraction angle (Bragg angle). The grain size was calculated using FWHM of (111) plane.
The optical properties that include the (T) Transmittance of the annealing temperature (373,473,573) K were measured for one hour. Using UV-Vis-Spectrophotometer type (UV-2610) within the range of wavelength (200-1100) nm, calculation energy gap and refractive index.Werecalculated the value of the electrical connection was measured using a (Keithly 2182A) nanovoltmeter device.
Results and Discussion
From Figure ( . shows the effect of annealing temperature in the thin films. The results of X-ray diffraction showed a marked change in the intensity of the diffraction peaks after the thickness and the temperature of the k (373,473.573) respectively. The thickness of the nm (500) (373,573) was indicative of crystalline growth and the appearance of other peaks compared to standard ASTM (96-900-8841) for CdTe. was observed at the annealing temperature (573) KAppearance of peak of CdO at the direction (200) due to the occurrence of oxidation rate in the films due to working conditions can be seen as in Figure ( material CdO shows that an increase in the thickness and annealing temperature has an effect on the increased crystallization of thin films, This indicates that the process of annealinghelps improve the crystallization process. can be seen as in Figure ( 3).The results showed an increase in grain size at the annealing temperature of (373,473,573)K and (1000,500) (nm) in the preferred direction (111) , Due to the increased crystallization and decrease of crystalline defects, tables (1) to (2) (6) and (7) αhʋ=B (hʋ-Eg opt ) r ……………(2) The absorption results show that the prepared films have a high absorbance factor of (α< 10 ), This resulted in the elimination of the defects in the energy gap after the growth and rearrangement of the crystalline grains, which confirmed the results of X-ray diffraction, and this is consistent with the results of the sources [7, 8, 9] .
The table (3) shows that the energy gap values are increased by (1.48-1.84) eV, (1.42-1.73) eV, with both the (373,473,573) K and the thickness of 1000,500 (nm).
The refractive index, defined as the ratio between the velocity of light in the vacuum and its velocity within the material, was calculated using equation ( decrease by increasing the wavelength, improvement in the crystal structure and an increase in the density of compaction.
Conclusions
1) The results of X-ray tests showed that all thin films prepared by vacuum evaporation in the vacuum have a poly-crystalline structure. 2) 2.The results showed an increase in grain size at theincreases annealing temperature and thickness. 3) CdTe thickness has a high absorption factor in the visible area of the electromagnetic spectrum, which means that they can be used to manufacture solar cells and a direct energy gap. 4) Thinfilms have high Transmittance in the infrared region, which means that these thin films can be used as a window in this region of the electromagnetic spectrum. 5) 5.The results showed an increase in energy gap at theincreases annealing temperature 
